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HISTORY OF THE EXPERIMENTS 


Cereal experiments were begun by the Office of Cereal Investiga- 
tions at the Arlington Experiment Farm, near Rosslyn, Va., in 1907. 
In the earlier years the experiments consisted mainly of studies of 
varietal adaptation, rates of seeding, and the improvement of the 
principal fall-sown cereals by selection and breeding. More recently 
the scope of the plat experiments has been broadened. They now 
include a combined experiment on rate and date of seeding and seed- 
bed preparation and tests of several seed treatments for increasing 
the yield and controlling diseases, particularly the cereal smuts. The 
chief purpose of this bulletin is to report the results of the varietal 
and rate-of-seeding experiments with fall-sown cereals. 

In 1916 the results of the investigations conducted in the pre- 
ceding years were published in detail.” Many of the varieties then 
included have since been discarded and in their stead others have 


1 The experiments here reported are for the 14-year period from 1910 to 1923, inclusive. H. B. Derr was 
in charge of the work during the crop years 1907 to 1911, T. R. Stanton from 1912 to 1915, A. D. Ellison in 
1916 and 1917, T. R. Stanton and W. C. Eldridge in 1918, Henry P. Ames in 1919, and the writer since 
July, 1919. During the period from 1919 to 1923, inclusive, able assistance was rendered by A. P. Willis 
and J. P. Seaton, field assistants in the Office of Cereal Investigations. E.C. Butterfield, superintendent 
of the Arlington Experiment Farm, and J. H. Criswell, assistant superintendent, have cooperated in the 
conduct of the experiments, and their assistance and advice are gratefully acknowledged. 

- ‘Stanton, T. R. Cereal experiments in Maryland and Virginia. U.S. Dept. Agr. Bul. 336, 51 p., 6 

g. 1916. 
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been added, mainly those of recent origin which give promise of being 
adapted to eastern conditions. The varietal experiments now include 
40 varieties or strains of wheat, 21 of oats, 25 of barley, 14 of rye, 3 
of spelt, and 1 of emmer. 

The yields of wheat, oats, rye, and barley in Virginia are low. 
According to the records of the United States Department of Agri- 
culture the average acre yield of wheat in the State during the 5-year 
period from 1918 to 1922, inclusive, was 11.7 bushels; oats, 21.5; barley, 
25.9; and rye, 11.6 bushels. Oats and barley are grown from both 
spring and fall seeding in Virginia, but wheat and rye are fall sown 
only. In comparison with the figures just quoted, the yields of the 
fall-sown cereals at the farm are very good. Individual varieties have 
proved unadapted; but with few exceptions wheat, rye, spelt, oats, 
and barley. have produced profitable crops annually. 


DESCRIPTION OF THE ARLINGTON EXPERIMENT FARM 


The Arlington Experiment Farm is situated directly across the 
Potomac River from the city of Washington, D. C. It is part of 
the old Arlington estate and comprises the low land lying between 
the Arlington National Cemetery and the Potomac. The approxi- 
mate latitude and longitude are 38° 54’ N. and 77° 5’ W., respec- 
tively. The altitude is 50 feet. About 400 acres are under cultiva- 
tion. 

SOIL 


The soil is a loam, gray to yellow in color, with a subsoil 4 to 10 
inches below of a heavy brown or red clay. It is classified by the 
Bureau of Soils as Keyport silt loam.? The soil has great moisture- 
retaining capacity and in its natural condition is hard to work. A 
complete system of tile drainage and the continuous use of green 
manures have greatly lessened the difficulty of cultivation. Baking 
and clodding still occur, however. The productivity of the soil is 
high, and though not especially adapted to cereals excellent yields 
are produced under favorable climatic conditions. 


CLIMATIC CONDITIONS : 


Weather data recorded at the farm are limited to two factors, pre- 
cipitation and temperature. Fall-sown cereals in general have not 
suffered greatly from lack of moisture, though periods of dry fall 
weather have occurred which reduced or delayed germination or 
checked vegetative growth. Winterkilling or injury due to low tem- 
peratures or heaving is seldom severe enough to reduce spring stands 
of wheat or rye noticeably, but oats and barley have been severely 
injured in at least 2 of the past 14 years. As a rule, some winter 
injury occurs annually in these two crops; and when early spring 
conditions are favorable to the growth of weeds, particularly dog 
fennel or mayweed, the yields are reduced. 


3 Carter, W. T., jr., and C. K. Yingling, jr. Soil survey of Fairfax and Alexandria Counties, Va. U.S. 
Dept. Agr., Bur. Soils, Adv. Sheets Field Oper., 1915, 43 p., Ulus. 1917. 

4 Weather data at Arlington Experiment Farm are recorded by A. Meyer, to whom the writer is in 
debted for the facts here presented. 
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PRECIPITATION 


Data on monthly and annual precipitation by crop years from 
July, 1911, to June, 19238, inclusive, are shown in Table 1. Data for 
the 12 months from July 1 to June 30 are presented rather than 
those for the calendar year as more nearly approximating the rain- 
fall available to fall-sown crops. Totals for the three months in 
spring and early summer—April, May, and June—when the crops 
make most of their growth, also are given. Weather data were not 
recorded at the Arlington Experiment Farm previous to March, 1912. 
Weather data taken at the main Weather Bureau station at Washing- 
ton, D. C., for the years previous to this date are available, however. 
Data for the earlier years in which cereal experiments were conducted at 
the farm were reported by Stanton.® Rainfall for the 12 months ended 
in June, 1910, was 33.22 inches and for the 12 months ended in June, 
1911, 48.22 inches. In April, May, and June, 1910, the total rainfall 
was 8.27 inches, and in the same months in 1911 it was 11.53 inches. 

The average rainfall shown in Table 1 for the 12-month periods is 
41.39 inches. The crop year of least rainfall was 1917, when 37.45 
inches fell. Actual injury to crops from lack of rainfall during spring 
has never been recorded, but damage due to heavy rains and winds 
is not uncommon. 


TABLE 1.—Precipitation at the Arlington Experiment Farm for the 12-month 
periods (crop years) from July, 1911, to June, 1923, inclusive, and monthly 
average for cach period 


{Data (in inches) from records taken by A. Meyer, except that data previous to March, 1912, are from the 
Weather Bureau station at Washington, D. C 


l | 
| | | 


| | | | Me 
Month 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1921 | 1922 bse 
| irae ae pa ake 
| | | | 
JST ge 3p eee ae 1.36 | 7.97 | 2.17 | 2.80 | 3.34 | 5.02 | 7.75 | 3.98 | 7.42 | 4.97 | 4.96 | 7.84] 4.97 
INTREST eee pie ag 7.11 | 1.62 | 5.13 | 6.47 | 8.21] 2.10) .77 | 2.33 | 3.71 | 4.91 | 1.67 | 4.09 | 4.01 
September--_.-_----- 2.26 | 6.59 | 2.61) .70| 1.72 | 2.91 | 1.67 | 3.15 | 1.68 | 2.85 | 3.89.) 7.65 | 3.14 
October = ees: 4.04] .92| 4.77] 1.71 | 4.18 | 1.69 | 5.21) .94| 3.97] .43] .88/| 1.88} 2.55 
November._-_------- 3.98 | 1.57 | 2.72 | 2.27 | 1.20} 2.80 | .59 | 1.55 | 2.54 | 4.14] 4.64] .60| 2.38 
December - -.-------- 3.86 | 3.76 | 2.53 | 4.62 | 2.79 | 2.34 | 1.32 | 4.44 | 3.27 | 3.58 | 1.50/| 3.80] 3.15 
| 
| | 


| 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1921 | 1922 | 1923 


——_—_ 


| | | 
Danvaby= = ses 2.24 | 2.84 | 4.96 | 6.08 | 1.28 | 2.79 | 4.46 } 3.83 | 2.42 | 2.94 | 4. 3. 54 
IG DEUALYs— 2 ss PaO 2a eed oepe2e Ate) 404 e2rStole2rO6c! 49 e2. Wl onOr (eee tdal) 254 12542) | 2239 
IVEAG CG hiets sete oe ee 6.54 | 4.08 | 2.01 | .94 | 2.53 | 6.24 | 5.12 | 4.16 | 2.44 | 2.34] 4.52 | 4.18 | 3.76 
An eect Ser she 2.19 | 6.12 | 3.71 | 1.07 | 3.07 | 2.36 | 6.74 | 3.53 | 4.58 | 3.72 | 1.81 | 4.46 | 3.61 
NER Ve are mee re see EO 4.40 | 4.91 | 1.78 | 2.66 |} 2.59 | 2.21 | 2.76 | 6.00 | 1.60 |.6.46 | 4.53 | 1.49 | 3.45 
J fibba\ eae Senet g 3.94 | 2.44 | 6.69 | 6.74 | 8.21 | 4.93 | 1.83 | 2.95 | 4.51 | 3.47 | 4.14 | 3.40 | 4.44 
Total: | 


For crop year____/44.84 44.14 41.55 40. 10 41.93 37.45 39. 01 38. Q7 |41. 21 41.94 |39.73 /45.75 41.39 


For April, May, | | 
and June--___- 10.53 13.47 12.18 |10.47 |13.87 | 9.50 11.33 12.48 |10.69 13.65 10.48 | 9.35 11.50 
| | j 


RAINFALL AND YIELD OF WINTER WHEAT 


The highest yields of winter wheat were obtained in 1917, when 
the average of all varieties grown continuously from 1912 to 1923, 
inclusive, was 15.5 bushels higher than the average for the same 
varieties in this 12-year period. The poorest wheat year was 1921, 
when the same varieties averaged about 10.8 bushels below the 12- 


5 See footnote 2, on p. 1. 
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year average. Both the 1917 and 1921 crops were grown on the same 
portion of the farm and under as similar cultural treatment as pos- 
sible. The spring stands were slightly better in 1921 than in 1917. 
The rainfall during April, May, and June, 1917, was low, the total 
being 2 inches less than the 12-year average for those months, 
whereas that for the same months in 1921 was slightly over 2 inches 
more than the 12-year average. 

Figure 1 shows graphically the annual average yields of the 17 
varieties of winter wheat grown continuously during the period in 
which weather data have been recorded at the farm and the total 
April, May, and June rainfall for each year of the 12-year period from 
1912 to 1923, inclusive, the precipitation curve being inverted. The 
number of factors involved in determining yield as well as the short 
period covered by the graph allow no definite conclusions. It appears, 
however, that heavy total precipitation during the season of active 
erowth in spring has not resulted in high wheat yields. The three 
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Fic. 1.—Diagram showing the annual average yields of 17 varieties of winter wheat grown at the Arling- 
ton Experiment Farm continuously during the 12-year period, 1912-1923, inclusive, and the total April, | 
May, and June rainfall for each year | 


PRECIPITAT/O. 


G 
SIPHSIIG PIYOS’ AFIS OITA 


| poorest wheat years—1913, 1916, and 1921—are those in which the | 
precipitation totals are highest. High yields, however, have not fol- 

lowed exactly the inverted rainfall curve, though in the years of less 

than average rainfall better than average yields have been produced. | 

The fertile moisture-retentive soil produces a rank, vigorous 

crowth of wheat and large yields of straw. Under unfavorable con- 

ditions, such as heavy rains about heading time, lodging is severe 

and often materially reduces wheat yields, the reduction depending | 
somewhat on the degree of lodging and the stage of development at _ 

which it occurs. In 1922, head samples selected from a portion of a | 
| 


plat which had lodged when the plants were fully headed were com- 
pared with head samples from a near-by unlodged section of the same 
plat, notes being taken on the percentage of seed set and the weight 
of kernels. The data obtained (Table 2) are believed to be typical _ 
of the injury done by early lodging to the quantity and quality of the _ 
erain produced. Further loss occurs in harvesting lodged plats. 
Damage also may occur in the shock if the weather is unfavorable, 
as it is difficult to build good shocks with tangled bundles of lodged 
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erain. The lodging of wheat in the rate-of-seeding experiments in 1922 
is shown in Plate I. 


TABLE 2.—Effect of lodging on the percentage of seed set and on the weight of kernels 
of Purplestraw wheat grown at the Arlington Experiment Farm in 1922 


Average number | 
Number | per head | Weight 


Condition ofheads| | seed set | of 1,000 


examined — sev'| kernels 
Flowers | Seeds | 


| | Per cent | Grams 
NGO doe deen ee Gee A ONL te 178 28. 3 | 
| 28. 2 


| 20.9 73.9 | 16. 86 
Nantodocdmemis Weert iPass gtr i iy. rtf 182 | 95.3 89.7 | 25, 89 
TEMPERATURE 


The maximum and minimum temperatures from 1912 to 1923, 
inclusive, for the months from October to June, and the mean tem- 
peratures for each month from July, 1912, to June, 1923, are shown 
in Table 3. The minimum temperature is an important factor in 
yields of fall-sown barley and oats, as is more fully brought out in 
describing the experiments with winter oats. In years in which a 
prolonged period of hot weather occurs in June when wheat and oats 
are ripening, the plants have ripened prematurely, with a corre- 
sponding lowering of the quality and quantity of the grain. 


TABLE 3.—Maximum, minimum, and mean monthly temperatures at the Arlington 
Experiment Farm, by months, for stated years 


[Data recorded (in degrees F.) by A. Meyer] | 


Month 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1921 | 1922 ae 
Maximum: 
Octobers=s2 ee 88 80 84 83 89} 82 83 92 87 77 Oi iee wate 
INovembersa=- == 25-2 — 75 77 79 78 UN 40) 71 ah 74 80 UGp |e 
Decemihersa = ees = 72 65 64 58 dt 50 67 69 67 64 G4u | eaeeies 
1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1921 | 1922 | 1923 | 
. : ae | ries 
Maximum: | 
JanUaryeest sae 67 72 62 al 58 46 61 56 68 62 G45 (Pease 
eR any ee cee a areal 62 67 61 66 69 GB ys) 73 70 60 nea 
TST G Oe Pee a Serer Ut 75 62 72 82 80 75 76 87 77 SOR ee 
IASI lee ee eee een Sl 86 83 96 86 87 80 83 83 93 89 Sone eee 
IC poe ed = Se eet es 93 97 88 | 97 91 | 96 9271) 85 90 89 OU eee 
Aoh aves Sera ee eae 99 97 92 90 98 Mi 94 95 96 93 WON es 
| { | 
1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1921 | 1922 | 
| 
| ‘j c i ae i 
Minimum: | | | | | 
Octohersas aes Sees 50) |}, all 26 34) 33 26 eeoce|) oo 30 31 OZ Eeeeee 
INowemibene 2222222 S22 DON tee25 18 Dalen 2 Nee szab 25 15 26 PRY he os ies 
iD ecemiberzes-- a= a-—- 1By>\\2 FAL 1 io) ata — 20 2 18 15 1 {oyna sae 


6 BULLETIN 1309, U. S. DEPARTMENT OF AGRICULTURE 


TABLE 3.—Mazimum, minimum, and mean monthly temperatures, etc.—Continued 


Mean monthiy: 


| | | | | 
Month | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1921 | 1922 | 1923 as 
Minimum: | | 
Giamiany. 1 are es 23) 178 Heme Gel ae 121 si 2h tae VOR es ecg e220 ee 
Hebruatyie sae oe eee 1 3} 18 4 Oe a 16 10 18 5 TD Nese es es 
March oak 22 Waites UZ M0 VeRO) 1401) 2401 90 |e 26715) 916) 26 23 chee Ol eee 
Novy Uo ee eee are BS 32)| (25 aesOne. 23.1 |e 20) een 2871s 227120) k OOM a3 10h ently ene 
Aydt ee nee 41) 37 |e 42) 39a 87s) 49) lead 49 ae 200 deo een 
Dune soe 49" | 46) asalew 46 |) SOK 46") colle) 950) a4" eroSn moo meenie 
"1912 | 1913 | 1914 | 1915 | 1916 1917 | 1918 | 1919 | 1920 | 1921 | 1922 ’ 
Aliya a 76.3 | 77.4 | 76.5 | 76.3 | 79.0 | 78.0 | 75.1 | 77.2 | 74.3 | 78.9 | 77.0] 76.9 
Muptiste Mh ae aE oe 74.5 | T4s5e\ ded | 74. Quer) 8 Wage edad 7359117429) Wee zSyo) eral 
September! a1 71.0 | 67.8 | 65.1 | 71.4 | 68.4 | 65.2 | 64.2 | 69.3 | 68.8 | 74.0] 71.2| 68.8 
October Si 59.9 | 59.5 | 58.7 | 59.4 | 58.0 | 51.7 | 59.3 | 63.8 | 60.2 | 55.6 | 60.1 | 58.7 
November aos 1 ls 45.7 | 46.8 | 43.4 | 46.8 | 47.3 | 42.1 | 44.5 | 46.5 | 44.3 | 46.5 | 48.3 | 45.7 
32.7, 1.35.0 1635.5 |) 27,2) 38,811 3152) | 3726 | 36:6.) s7a6u| a Seo 


December_-_------_---_- 39.6 | 39.1 | 


Mean monthly: | 


Cara e yy so ene ee 43.9 | 37.2 | 34.4 | 39.3 | 34.6 | 23.3 | 36.8 | 27.1 | 35.1 | 29.8 | 36.0) 34.3 
He bruanyess2 ses see 36.3 | 28.5 | 38.4 | 34.5 | 33.3 | 34.7 | 36.2 | 31.4 | 37.7 | 35.6 | 32.8 | 345 
SAY (Eo) oe at esi 48.9 | 38.5 | 38.7 | 38.3 | 43.7 | 46.9 | 46.3 | 43.6 | 55.6 | 44.4 | 45.6 | 44.6 
(Aprile ee Shey 55.3 | 52.5 | 58.6 | 52.5 | 54.7 | 53.0 | 53.1 | 51.2 | 59.6 | 55.2 | 54.0 | 54.5 

Yee ote ee OU a ae 66.5 | 65.4 | 62.9 | 67.3 | 60.3 | 69.3 | 64.3 | 59.0 | 62.3 | 67.6 | 63.7 | 64.4 
ADIT Gass Sect ee ke 73.1 | 73.5 | 70.6 | 70.7 | 73.9 | 71.4 | 74.1 | 70.5 | 74.0 | 75.1 | 76.2 | 73.0 


PAWVICT AL Cian aa eee eee 57.6 | 55.1 | 54.8 | 55.5 | 55.5 | 53.3 | 55.8 | 53.7 | 57.0 | 56.0 | 56.3 | 55.5 


Table 4 shows the date of the last frost in spring and the first frost 
in fall, together with the length of the frost-free period, in the years 
1912-1923, inclusive. The average frost-free period is 195 days. Late 
spring frosts do not often injure small-grain crops in this locality. 


TABLE 4.—Dates of late spring and early fall killing frosts and length of frost-free 
period at the Arlington Experiment Farm in the 12-year period, 1912-1923, 


anclusive 
Last frost in c é 
| | spring - | First frost in fall 
| Frost- 
| Year free 
Tem- Tem- | period 
| | Date pera- Date pera- 
| | ture ture 
CRE cE Days 
LAO FEES FAG eas ened epee oat a Merce (ee (oe eM ern Apr. 9 30 | Nov. 3 32 207 
TEGO PG Ge SOMO ER IRATE Vales ral UR a ra SE RRC = aes ee Sr Koh 8, 32 | Oct. 22 Sil 195 
EL TA is sei TS re LU ren ok eis eh hh ra a yey Reis ee RR on Apr. 14 32 | Oct. 29 31 197 
TIS) i i Ce eae Se SS ead Wea SOULE IVa ek le eae Apr. 5 30 | Nov. 4 31 212 
DQG ee ET eI rs nce ae ai a ANT) ET 318 2 adose== 32 206 
OU ERR ae ay ao RET fae ie Se OO cl cota es NC | Apr. 15 29 Ochs a1 32 174 
HOCH Re eas ORR Lape eee Oh aay ear ee vst SP er vey a Poe Cis US Apr. 14 32 | Oct. 23 32 191 
TUS IG Nari Seay uh ell ed mu ACen ee ee ENE ete M ance. Tien te me it 3 Apr. 27 32 | Nov. 9 32 195 
dS 0 Rea eT SE Oe ee EE ac ine aC PRIN De Ls DR. {SAR ae 3, Apr. 15 29 | Oct. 30 29 197 
USA IO a, Auta boo Rel ares n ULI oavaae, onthe so RR e Bie o ite: i oa eira ie LE Apr. 11 31 | Oct. 14 31 185 
LO QDR 6 oO a ye NO OE ea er | Apr. 25 32 | Oct. 21 32 178 
UGS a a BR ie ee eee MN aN ei ce ed I LO ae Apr. 10 31 | Nov. 2 26 205: 
TNATCY AACS eres A ea or NC WLS NS PLS 8 US A Ho AU Tee ce AGN ete OChG iF l==se eee 195 
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EXPERIMENTAL METHODS 
PREPARATION OF THE LAND 


The land on which the cereals are grown is prepared immediately 
after harvest, usually about July 1, and sown to cowpeas. The cow- 
peas are plowed under in the fall and the land sown to rye, which in 
turn is plowed under for green manure in the following spring. Pre- 
vious to 1919 the rye was followed by cowpeas, which were plowed under 
in September, and the land was then prepared for sowing to the cereals. 
In 1919 and succeeding years this crop of cowpeas was replaced by a 
crop of soybeans, which was harvested for seed. The land was 
ade each year before seeding the cereals, except that it was disked 
or oats in 1921 and for wheat in 1922. ‘Two tracts of land are used 
in rotation for the cereal experiments, the cereals and soybeans in 
alternation, with intervening green-manure crops of cowpeas and rye. 

After plowing the land is disked and harrowed as may be necessary 
to make a good seed bed for the fall-sown cereals. Acid phosphate 
at the rate of 200 pounds to the acre is applied to all plats in the 
varietal experiments at seeding time. Stable manure at the rate of 
10 tons to the acre has been applied occasionally to sections lacking in 
humus. The seed is sown with a grain drill. 


PLAT EXPERIMENTS 


The yields recorded for 1910 to 1914, inclusive, are based on data 
obtained from single or duplicate twentieth-acre plats, each 16.5 feet 
by 132 feet. Im 1915 and succeeding years wheat was grown in 
fortieth-acre plats, each 8.25 by 132 feet, with usually three replica- 
tions. Beginning in 1916 the varietal experiments with barley were 
conducted in duplicate on fortieth-acre plats. Oats continued to be 
grown in duplicate twentieth-acre plats until 1919, since which time 
fortieth-acre plats have been used. Rye has been grown in single 
twentieth-acre plats in the wheat series. The alleys between the 
plats are 18 inches wide, and the roadways between the series are 
19.8 feet wide. A general view of the wheat and rye plats in 1922 is 
shown in Plate II. | 

Since the fortieth-acre plat has been used, the practice has been 
to have three replications of wheat and oat varieties and two of barley. 
Every fifth plat is a check of astandard variety. The yields reported, 
however, are all actual, no corrections having been made for soil 
variation as indicated by yields of check plats. 


TABLE 5.—Rates and dates of seeding for winter cereals grown at the Arlington 
Experiment Farm in the 14-year period, 1910-1923, inclusive 


| Rate of | Approxi- 
, | seeding | mate 
Crop per acre | date of 
| (pecks) | seeding 


— 


NVVJET C2 (eres ens: Shere BED ate pre ES x Se 2 a mee i Red ig SE a GulwOCt=w16 
Oats: | | 
GUI DEESOM MA CLINE Lael tins haee ee ree Sot en ie ee A apa ite ee renee ee se Lh a | 8 | Sept. 29 
BW chum ved eh Us tpLO0 teks es eee IS eta ieee aed lee Ry le | 20 DO. 
AGG Vee eee eee ee ete ony ek ig OS a eee eee 2 | 8 | Oct. 1 
TFti 0 Reeee eee epee rae UNl eee ewer te ce ORE OP kis ee | 6| Oct. 6 


Spelt SUIT CRC TALE) Cremer a ne =o Ee TR ie ee me ee ret en ee | 10 to 12 Do. 
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RATES AND DATES OF SEEDING 


The seeding rates and dates are shown in Table 5. Seeding earlier 
than the dates shown in this table is not believed to be so satisfactory, 
but wheat and rye may be sown as late as October 30 and still produce 
good crops. 

EXPERIMENTAL DATA 


WINTER WHEAT 


Experiments with winter wheat, reported here include a varietal 
experiment beginning in 1910 in which 54 varieties or selections have 
been grown for three or more years and a rate-of-seeding experi- 
ment conducted from 1913 to 1923, inclusive. 


VARIETAL EXPERIMENTS 


The annual and comparable average yields of the varieties or 
selections of winter wheat grown in the varietal experiments are 
shown in Table 6. During the 14-year period, 1910-1923, inclusive, 14 
varieties have been grown continuously. New varieties are added to 
the list annually, and this necessitates the discarding of many of those 
showing little promise of high yield or other good qualities. Varieties 
grown for three years or less and discarded before 1915 are not 
included in Table 6. Yields of these varieties were reported in 
Department Bulletin No. 336.° 

Winter wheat has produced fair to good yields in each of the 14 
years from 1910 to 1923, inclusive. An exceptionally high yield was 
obtained in 1917 and an unusually low one in 1921. Spring freezes 
shortly before heading time may have been a factor in reducing the 
yield in 1921, as 10 per cent of the spikes were found to be sterile 
in plats of Purplestraw wheat (C. I. No. 1915). Unusually high tem- 
peratures in March and April resulted in extremely early heading 
in that year. 

As shown in. Table 6, Purplestraw (C. I. No. 1915) has produced 
the highest average yield in the 14-year period, 31.9 bushels. A 
selection (C. I. No. 1733) here named Potomac, ranks second, fol- 
lowed by Purplestraw (C. I. No. 1957), Poole (C. I. No. 1979), and 
Fultz (C. I. No. 1923). The 6-year average yields (1918-1923) per- 
mit a comparison of 28 varieties and strains. Poole (C. I. No. 1979), 
Purplestraw (C. I. No. 1957), and Shepherd (C. I. 6163) are the 
leading varieties in this period. Descriptions and histories of the 
two new varieties, Potomac and Shepherd, are here given. 

Description of Potomac.—Plant winter habit, midseason, midtall; stem purple, 
midstrong; spike awnless, fusiform, middense to lax, inclined to nodding; glumes 
glabrous, brown, midlong, midwide; shoulder midwide, oblique to square; beaks 
wide, obtuse, 0.5 millimeter long; apical awns several, 3 to 15 millimeters long; 
kernels red, midlong, soft, ovate to oval; germ small to midsize; crease midwide, 
shallow to middeep; cheeks usually rounded; brush small to midsize, midlong. 

History of Potomac.—The seed from which Potomac was developed was 
obtained originally from Cornell University, Ithaca, N. Y., in 1900, under the 
name Dawson Golden Chaff. Its identity as a white-kerneled variety appears 
to have been lost, at least by 1914, either through mass selection or otherwise. 


It has been grown in plats since 1910 at the Arlington Experiment Farm, where 
it has been one of the best-yielding varieties. . 


5 See footnote 2, p. 1. 
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Tape 6.—Yields of varieties and strains of winter wheat grown at the Arling- 


ton Experiment Farm in the 14-year period, 1910-1923, inclusive 


— 


Annual and average acre yields (bushels) 


| | ] 
{ | | | 
Cc. | | | Average 
Group and variety tea | | | | | 
"|1910 1911 1912 1913/1914 1915)1916 1917 1918|1919 1920 1921/1922 1923) bee 
| | | 1910 1918 
| | to | to 
| | | 1923 | 1923 
| | | | | 
AWNLESS VARIETIES | | | iy | | 
| | 
Glumes glabrous, white; | | | | 
kernels white: | | 
Miantiniesks (ian ane = 1974)25.-7 21. 9|31. 5 20. Glpseeiz7h 2116/8 \ete yen esate | les S| ot alae oe 
Glumes glabrous, white; | | | 
kernels red: Ieee cee eee 
ULE esse eee OEE |1923)37. 6|25. 2/31. 2'22. 7/29. 1140. 4|23. 7/51. 4/37. 1/30. 7|27. 0/18. 5/31. 5|26. 7} 30. 6 27.8 
Fultz selection--_------ (O23 | ee | Ree eee ee S512) KO eo cee | Set = een | eau en are i P| spe = 
pe | | 
Domi RES Kes pies | Ne 1) eared Ree NAS Soap ete we PS ea | alae | aay ae oa Nese 
| —4 + 
ul (7a eae ee [ROG ees | | on | en eee [2 pease. 1)28. 3/28. 0}16. 4)26. 0/20. 5)____- We25uak 
ee se 11980/18. 0)21. 7/28. 8)19. 2)22. 5)____|__-_|___- ses ce |e (eel ee ey eel 
heap == ee ee FAS 23 ee (ee (aan |e ene Ay DD) 48 4/40. 9/27. 3133. 9121. 7/31. 2/25. 7|_____ 30, 1 
Marsland Rhinitis 1G49)2253|32a3|295 li 23aal2oee |e ee Bersrcrs| Ry cules) (eras eee tee at eS baer 
Powers. see She eae oes Ms = Nee ep 2 eat | BEE a A OMS NG LOT |25;, 21k ae jeeeee 
iRUnplestra wees /1915|24. 6/25. 8/37. 2.34. 7/38. 2/31. 4/23. 1/52. 7/36. 3)27. 4/30. 7)19. 8/31. 2/33. 0} 31.9) 29. 7 
(0) a te =e ne |1957|26. 0/31. 3/33. 1/24. 2/30. 8/32. 0/19. 8/47. 0/35. 0/30. 7/34 120 2/37. 4/30. 9} 30.9) 31.4 
Harvest Queen_______- | GS Eee ee | a | se |e 2. eee |e | eee | ee (ee |e STE IO NG leet (any 
HOnWanG 222 eee GGG 91 RE ee | se hk Se Se = _ |S eae Ae ee Oa ol Bloees- |= 2-5 
Glumes glabrous, brown; | | 
kernels white: | | | | 
DAWSONES Sie ees tee til G11 eased ee | | 2 es ee | 252 012439) 2te 73094129 al ees 
Glumes glabrous, brown; | | | | 
kernels red: | 
Chinato 223 52st | W8O}-_--|=--_|_-__}21. 8/20.0)31. 1/20. 0/46. 2/36. 3/32. 7/26. 1/19. 3)25. 5)28. 6) _____ 28.1 
Currellae-ee- = Sees 3326)_=-_|=__}_ 2__|20. 2/80. 3)26. 5/21. 8/50. 1138. 3}27. 7/27. 1 16. A 26s 2 Oe sa 26st 
Hybrid_.--.------_--~-:3610)30. 3/16. 7/29. 222. 0/21. 0)__ _- a) Be bea 1 es | ns Wik flies Fed ey) See 
Milinii@hieie == ee ES 0) 3) (eR oe a a 2 2 SSE SeIB ES PAY HOH by BNE P) Dies = 27.0 
Michigan Amber------ 1969|____ 28. 0/28. 821. 0.21. 0; 25. 117264 | SER a a FE PERSE: See Ree 
Pooles=s32s a ees '1979|31. 7/24. 3/31. 9 26. 6/29. 2:31. 2/21. 747. 4/42, 2/28. 0/31 1/23. 0/32. 7/31. 8} 30.9) 31.5 
DOGS 4S = aoe ee 13489 |S Cees. oh eine eer |.___|____153. 1/40. 8/27. 3131. 9/23. 6/28 ABB Uleaa aa} 0b) 
ROtomaGs= =e 1733}25. 1/24. 8/36. 0 25. 8/35. 2:32. 6/25. 4/52. 4/41. 2/28. 3/30. 1/18. 7/30. 5/29. 8) 31.1) 29.8 
Potomac selection --__- 1733}. ---|---- ese pas 2 [epee ce ONS PEzse =| Rio ba | Perea eee ore | ee Bie Ae Se 
—3 | | | | 
DOR eee ee LES ees | eS |e fn me 2S |S ae OMNES a5 | tamer e = |e Se Sa ese la ees |e 
| —4 | | | | | 
Shephende!s25 e225. BGS) |e 2 ae ees | | See ee 37 68 0IOFA11 897132: 6131 Ola. =e 31.0 
Glumes pubescent, white; | | | | 
kernels red: | Fae jel 
Elnyimese EMS be pial eee| DRA tes nese neo sln ee eames | or = |e ue StI (ee SA PAIN ING | D4 tS193. Ale evens | ae ae 
ebyori dias 13618)20. 0\22. 5/30. 5:20. 822.2 elt |e arta el [ee Fae al (ESR | Beer 8) a eee 
Glumes pubescent, brown; | | | 
kernels red: | | | 
Browne ite=s: =— 1933)26. 7/22. 8)24. 0/24. 7|24. 7/31 225. 3/44. 1/34. 7/22. 0/28..6)19. 5/29. 0/28. 5, 27.4) 27.1 
AWNED VARIETIES | | | 
Glumes glabrous, white; | | | | 
kernels red, soft: iseeal fa | | 
Bearded Purplestraw -_|1911]25. 0/20. 1/28. 7/28. 2/22. 3.25. 1/21. 3/38. 9)34. 0/32. 3}28. 7/23. 7/24. 6/30. 4, 27.0) 29.0 
IDOE een eee 1911)-_--| Cis Sos | oe | eee eee) 2 oe |----|90. 0/32. 7/30. 3/28, 1/18. 2:29. 1/23.-1 uae 26.3 
: -l } { | | } 
Dich ees = et }1981)31. 5)25. 2.28. 3:21. 1/28. 2/23. 8)19. 8/37. 5|35. 3/27. 7/30. 2:21. 0/28. 4/31. 3, 27.8) 29.0 
Dietz selection=-=2=- = = TA SAIL] SE a ue ee epee DO. 4a oad Boadeees| eee foe ee [tte POI I a 
|-11 ee | | 
Wiehzeres aeene oe 27 13386] 22/222 eis (baci 08 ea SEEN SAL «Fal tee a eee (2 ESS Fad Eee AE a Cree 
Huleasters=3-e4>= 2228 1945)31. 0 28. 8 29. J 26. 5/33. 3 28. 0 24. 7/38. 2:20. 4) 28. 3'30. 9 22. 5:32. 8/28.'3; 29.5: 28.9 
iD) Oe SE GY) eS ee ee ee ||. al ee ee ce 37. 2/31. 7 28. 2:24. 3131. 7/28. 6). -.__| 30:3 
Mammoth Red__-______ 2008/29. 2,25. 3 29. 2 25. 2.28. 2'28. 0.23 1:37. 133. 8/31. 3 31. 1,19. 5.35. 3/28. 0-28. 9; 29. 8 
Huleaster selection: 242s) 190 oie 22 e_ s/s eae |. FEE GAL Sl Gi D5 O Sle Soul] _ee ee] o eee ee ee 
-2 | | | 
SS HONG) sae aes ie ee 2980}____ | 25. 2/30. 2 22. 0/32. 3/29. 0/18. 5/34. 4/28. 1/32. ORS] 21952|272'6|8056)2 se 27.6 
Pennsylvania No. 44__/6882|____|__--|----\---- 2 Jee ee Eee os Aten Pe a lS Band ees oo 
{HI OG een eee ees SOL ZOO ZO SAE Ono grader eee | eee | ee gees | et iene Pence gee Dh eS 
: DD Oe eee eee FS SOU deen |e DANS TE ek Th PAL te RAE te ee & ie ats. (Sea LOR TE eee) ees es 
Doe ta Se SU Boe 4 eee HSreonkameNsiog Sloe 2obes | ile Tele) 2 a Wis i2t oe 
aiSHHea dis sees ee VECO MSN U ecto Tac ely el eae ELE eee 


1 Spring wheats fall sown. 
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2 Selection from Missouri Bluestem. 


3 Not true Fishhead. 
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TaBLeE 6.—Yields of varieties and strains of winter wheat grown at the Arling- 
ion Experiment Farm in the 14-year period, 1910-1923, inclusive—Continued 


Annual and average acre yields (bushels) 
| | 
C. | | | | | Average 
Group and variety a 
1910}1911)1912/1913}1914)1915|1916)1917 1918 1919) 1920)1921)1922)1923 a a 
| 1910| 1918 
| to | to 
1923 | 1923 
AWNED VARIETIES—Con. | 
Glumes glabrous, white; | 
kernels red, semihard or 
hard: | | ee 
Kame dae eet seer DIAG ee a eS ES a De S H Ona Ato | en Go |e ard lheee | eee 21.6 
Nebraska No. 28______- a fe We fa ee ee oe IB SHOAL Bi OD HTL COO TUT Ayo 20.3 
IPTEStO I Weis eee eee ea SOB TS aes eT 2 eR a a el A a et ee ee ee eee 
Glumes glabrous, brown; | | 
kernels white: | 
Genesee Giant._______- 1744/24. 2/20. 3 30. 7/28. 4/32. 5/27. 6/21. 0/50. 0/33. 5|27. 0,29. 9)17. 2/30. 6/29. 6} 28. 8] 28.0 
Amber Longberry__--- 1973|____|26. 5 29, 5|22. 7/29. 5/23. 2/21. 7/46. 0/34. 5/23. 2/28. 1/14. 4/27. 8/28. 6|____ - 26.1 
Glumes glabrous, brown; | 
kernels red: l | 
15 iioyeniG Lee eres SS ee 13609124. '3}14.°7, S2:/5)1830)23. 3). 222 (22 2) Sa ee a ee ee eee ee 
dD Xaver Bip a BMS ee IL OPL SIG) 7 RMBOAPA eyo Je wh i Le eo | 
IN) Ges isa ie aes ee '3614)____|16. 8 30. 1]19. 2/31. 3/31. 2)18. 9/51. 2/87. 5|31. 7\27. 3 16. 7/34. 3)29. 3)_____ 29. 5 
TE) O22 BS sepa 3608) 29. 7/21. 2 31. 7|19. 1/25. 3/25. 7/22. 1139. 7/34. 8)19. 7/28. 4 11. 8)28. 3/28. 7; 26. 2) 25.3 
Missouri Bluestem _-__/1912/22. 2)28. 6 32. 1,22. 5/28. 7/29. 1/18. 6/47. 7/33. 1)29. 7/27. 4,16. 0/32. 7/30. 3) 28. 5) 28. 2 
Missouri Bluestem se- | | 
lection’ se eee 1912). 3 [2 | ee. | SEE AG SOE 2 | esa ee ear | ye peer te 
=i1'5 } 
Re dshiockee = asea= mea SSS 7A 6 eel ees el ae I oe Bae WSL Gey ORL Seb Mie oo ie ee s 
Rocky Mountain_-_-___- | 1930/26. 8/25. 8 31. 5/26. 2/26. 3/30. 8/20. 0/47. 0/31. 1/27. 7/26. 1/18. 8}30. 231. 9| 28. €| 27.6 
Mediterranean  selec- | | 
CLOT ae eee sees Feito 2 | amr al esa ec peeeen eels cas one COR MPS cabo 7M) eels Secon hs See 
-2 | 
Glumes pubescent, white; | | 
kernels white: | 
Bearded Winter Fife_ - 1942/30. 0/26. 6:36; 412429123. 3|2650| 215 S| 49501345 Si esees [ee eee bese ee ge 
| Doyo ewes ee igo ee ES a LY Ne ee eID Ciaomrey dh UPA COO BVA 2 cS eee | ce el ee 
Glumes pubescent, white; | | 
kernels red: | | 
TED iL 1el Chistes he ae eee 13 GG | 255571] 20297 LG seat SL (| eae ar ee | pee ey eae | —— 
AVANT Sait OU Ke bene ate 2 ES 3277]. PA. 585.121. O21 5/1857) 162.6) SS25l 2 2 | ee Seal See eae ae eee ee 
| | | } 
1 Spring wheats fall sown. 2 Selection from Fulcaster (Acme). 


Description of Shepherd.—Plant winter habit, fall and spring vegetative growth; 
semierect, midseason, midtall; stem purple, midstrong; spike awnless, fusiform, 
middense to lax, erect; glumes glabrous, brown, midlong, midwide; shoulder 


“midwide, oblique to square; beaks wide, obtuse, 0.5 to 1 millimeter long; apical 


awns several, 3 to 20 millimeters long; kernels red, midlong, soft, ovate to oval, 
germ small to midsize, crease shallow to middeep, cheeks usually rounded; brush 
small to midsize, midlong. 

History of Shepherd.—Shepherd originated from a head selection made in 1912 
at Cornell University by C. E. Leighty from plants grown from seed obtained 
from the Indiana Agricultural Experiment Station. It was first grown in a 
head row in 1913 at the Arlington Experiment Farm, where it appeared promising 
and was increased, first in rod rows and later in plats. On the beginning of 
experiments for the control of the flag-smut and rosette diseases of wheat at 
Granite City, Ill., in 1919, Shepherd was among the strains sown and subjected 
to infection. Proving highly resistant to or immune from both diseases, it has 
been increased both at the Arlington Experiment Farm and in the Granite 
City area and distributed to farmers. In the fall of 1923 about 100 acres were 
sown with this variety. 


Fulcaster (C. I. No. 6162) and Mammoth Red have produced high 
yields in the awned white-chaffed group, as has a hybrid (C. I. No. 
3614) in the Mediterranean group. Genesee Giant has produced the 
best yield of any of the white wheats. Kanred and Nebraska No. 28 
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have proved to be unadapted. They are lacking in spring vigor and 
produce poorly filled heads. Preston, Power, and Haynes Blue- 
stem, hard red spring wheats sown in the fall, though seldom winter- 
killed are late in maturing and have yielded poorly. Red Rock, 


variety developed at the Michigan Agricultural Experiment Station, 
has yielded more than any other bearded wheat and ranks second of 


all varieties in the 5-year period, 1919-1923, inclusive. 


Figure 2 shows graphically the average yields of six varieties of 
winter wheat in the 6-year period, 1918— 1923, inclusive. Representa- 


tive heads of four varieties are shown in Figure 3. 


The varietal experiments begun in 1910 included 26 varieties of 


common wheat, 13 of which were awnless and 13 awned. Power, an 
awnless spring wheat, was grown in only one year and then discarded. 
After yield data had been obtained for four or more years, varieties 
of poor yielding ability usually were discarded. Six awnless and 
eight awned wheats were grown during the entire period from 1910 
to 1923, inclusive. Five of the six awnless wheats have higher 
average yields for the 14-year period than any of the awned varieties. 


ICE Pee MILL ADD SO SILLS. 
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Fic. 2.—Diagram showing the average yields of six varieties of winter wheat grown at the 
Arlington Experimént Farm in the 6-year period, 1918-1923, inclusive 


The average acre yield of the six awnless varieties for this period was 
1.8 bushels higher than that of the six best awned varieties. The 

6-year average (1918-1923) permits a comparison between 13 awnless 
and 15 awned varieties and strains. Five of the six leading varieties 
are awnless, two of them being recent introductions into the varietal 
experiments. The average acre yield of the 10 highest yielding awned 
varieties from 1918 to 1923, inclusive, was 28.8 bushels, as compared 
with 29.7 bushels for the 10 highest yielding awnless varieties. 

Table 7 shows the average agronomic data recorded for 17 varieties 

of winter wheat grown during the 12-year period, 1912-1923, inclu- 
sive. The Sep erIOL ee of the awnless varieties may be readily seen. 
Purplestraw (C. I. No .1915) and Fultz are very similar in their growth 
habit, both ae a high yield of grain and a,low yield of straw. 
Plats of oe and Red Rock wheats are shown in Figure 4. 
Purplestraw. (C. I. No. 1957) grows taller than either Purplestraw 
(C. I. No. 1915) or Fultz and produces a higher ratio of straw to 
grain. The two strains of Poole wheat included, C. I. No. 1979 and 
Potomac (C. I. No. 1733), are somewhat similar in habit of growth 
and time of maturity. Both are of midheight and produce consid- 
erable straw as well as grain. 


— 
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Fic. 3.—Heads of winter-wheat varieties grown at the Arlington Experiment Farm. Left to right: 
Rocky Mountain, Shepherd, Purplestraw, Mammoth Red 


Fic. 4.—Wheat plats at the Arlington Experiment Farm in 1922: Purplestraw, C. I. No. 1915, on the 
left and Red Rock on the right. Each of these plats yielded more than 30 bushels to the acre 
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The bearded wheats included in Table 7, with the exception of 
Genesee Giant, are all midhigh or tall and as a group produce a 
low ratio of grain to straw. This is especially noticeable in Missouri 
Bluestem and Hybrid (C. I. No. 3608), two wheats of the Mediter- 
ranean type, and in Amber Longberry, a white wheat. Genesee 
Giant, another white wheat, produces a short, stiff straw and has the 
highest ratio of grain to straw of any of the awned varieties. 

Lodging is -possibly a factor in aiding the awnless wheats to out- 
yield the awned forms at the Arlmgton Experiment Farm. Under 
similar soil and climatic conditions it is believed that the awned varie- 
ties, with the exception of Genesee Giant, normally will be reduced 
in yield more frequently and severely by lodging than the awnless 
varieties mentioned in Table 7. 


TABLE 7.—Average agronomic data for 17 varieties of winter wheat grown ai the 
Arlington Experiment Farm in each of the 12 years, 1912-1923, inclusive 


ies s | 


| Date of— | | Acre yields | Z 
C.1.| hee | Ratio of | Bushel 
Variety Nobel | Height = | grain to “weight 

| Heading | Maturity’ | Grain | Straw | straw | 

} | } 
| Inches | Bushels| Pounds Pounds 
PULDleShhawee ee See | 1915 | May 20 | June 17 | 46 |. 33.0 | 4,258 eo as 60. 4 
I) Quest esses als Bee eee reese LORY, j==-do ieee! June 18 | 49; 31.3] 4,590 | 1: 2, 44 | 60. 1 
UG Zee ee ee 1923 | May 21 }___do___-- 48 | 30.4 2 OPA ye Re Ss | 59. 7 
1EO}0) (oie atc a ee Oe eed Bees | 1979 | May 22) June 22 51 31.4 | 4,545 2 eat 59.3 
(ROCOM ACH ee re te et ee 1733 | May 23 |_.-do_--_- 50 32.2 | 4,413 E2528 58. 7 
Hel GAaSt eee ee eee OAD a Viayeaocumsmme 20, 52 29.4 | 4,524 1: 2.56 | 59. 2 
ABTS ARSE OO 2k ee ie eens POS t do ae OA | 52 27.7 | 4,214 | 1:2.54 60. 0 
Mam mophnened as ee | 2008 | May 23 |___do____- | 52 29.2 | 4,336 | 1: 2.47 59. 6 
Bearded Purplestraw __---_------- POMS Mia 228ieeadoe. o 3) 51 Peto rca) UEP AT) | 59. 5 
SEOMORS Seer SS ae eee 1.2980; ))s22do: 5 = June 19 | SUR 2720, 245340 i 120 Olctiee 59.77 
Missouri Bluestem-==-==— === =-=-- | 1912 | May 24 | June 22 52} 29.0] 4,823 WEIS UG | 58.8 
Rocky Mountain-___-_____-______ 1930 | May 23 June 21 | 51 29.0 | 4,618 1: 2. 65 | 59. 7 
Tey brid See ea 8 ICE HS O08 sd O=saeeed Ola dl 26.3 | 4,324 1: 2. 74 | 59. 4 
1°) (Ree ee re ee ee 3614 | May 24 | June 23 54 29.9 | 4,515 12 OA BVA | 58. 7 
Amber Longberry_-..=--.--=.2--- | 1973 | Miay 26 }---do-___- 53 27.4 | 4,744 1: 2.89 | 58.8 
Genesee: Gian tes = cee ee | 1744 | May 24 |___do____- 47 29.8 | 4,087 1: 2. 29 | 57.4 
Browne Biles. sae eee eee | 19383 | May 25 | June 21 48 27.9 | 4,348 1: 2. 60 | 58. 4 

} ) i | j 


1 The name ‘*‘ Brown Fife’”’ was given in 1922 to a strain of wheat formerly grown as Jones Winter Fife. 
In habit of growth and morphological characters it is somewhat similar to Grandprize. 


RATE-OF-SEEDING EXPERIMENTS 


Rate-of-seeding experiments with Fultz, Dietz, Martin, and 
Stoner wheats were conducted from 1913 to 1916, inclusive, with seed- 
ing rates per acre ranging from 2 to 8 pecks, inclusive. In 1917 
the Martin was dropped from the test, and the 10-peck rate was addeg 
for the other varieties. In 1918 the 9-peck rate also was included. 
The data for each rate are based on the average yield from two 
fortieth-acre plats. An experiment in which rate and date of seeding 
and method of preparing the seed bed were all involved was begun 
with Purplestraw wheat in 1919. The rate-of-seeding data shown 
for this variety represent the annual average yields from 10 fortieth- 
acre plats for each seeding rate in the 5-year period from 1919 to 1923, 
inclusive. The annual and average yields are presented in Table 8. 

The general average of all varieties in the 11-year period from 1913 
to 1923, inclusive, shows the 6-peck rate to be the most profitable, 
although the net gain over the 4-peck rate is only 0.2 bushel. The 
effectiveness of a seeding rate, however, may vary with the variety. 
The most profitable rate for Fultz was 7 pecks, for Martin 5 pecks, 
for Stoner and Purplestraw 6 pecks, and for Dietz 8 pecks, 


8880—25}——3 
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Table 8 shows that Purplestraw produced a higher yield from the 
8-peck than from the lower rates in three of the five years; but the 
5-year net average shows no gain over the 6-peck rate, and Fultz 
shows little gain from seeding more than 4 pecks. Dietz produced a 
6-year average yield of 26.9 bushels from the 8-peck rate, 0.3 bushel 
in excess of the next highest yield, but Stoner in the same period 
showed a net loss of 1.9 bushels from sowing 8 pecks as compared 
with the 6-peck rate from which the highest average yield was 
obtained. 

TaBLe 8.—Yields obtained in rate-of-seeding experiments with winter-wheat varieties 


grown at the Arlington Experiment Farm during the 11-year period, 1913-1923, 
rnclusiwe 


Acre yields (bushels) 
Variety and seeding | 
rate | Amer Net 
1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 1921 | 1922 | 1923 | AY" aver- 
| | | age | age 
| | | | | 
| 
= $$$ | — - | —— — PSSeE a — — | —_— — = = | if 
Fultz (C. 1. No. 1928): | 
DOCKS ae eee owe QS QO Ei |= DIE Gr UG OR eae aL || 2 see les eres ores eae | 26505) 925.5 
Sopecksee ss anes DPMP BS DUPRE) WEEE |) RYO OO EAL | ee ee eee 30.1 | 29.4 
AUC CKS eee saan OPE eo) PEL) EE | Biloaleleylocs fe IE eo [Ea neces Oe 33.5 | $2.5 
DRPeCKS Sek ae soe PES Guseed || e474 || Zance || GBy celal) ® a2 2a oe saalecpeeas bake var Ct IE RC SB 7 |. 6Rb Ee 
Gipeckse eae PEA Bis PSK) OPI | VSG 0) Hs Ie Fer ge elas nace Llc Boy |) BPA 0) 
WaDCCKSis means PAL Ge oC eal eet ualPAapco) | ats CemGtey 4 || Soe Se ae ae le Sv Bt BVLG 
Specks se aeee eae DHSS AES iio el Peels || AO Vamp tse Co ee cee ceo Se a 33.3 | 31.3 
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DEDECKS Mamas dpe e-wa s772 G R AS oe B /o Ee em le seca ee | 16SSaeeloys 
SUD CCK Shee ae es UE Cla OH 8s ch alle Op = 5 5 Te] a | eri [Pee eee (ee 19. 4 18.7 
ASH CCKS Eee ee 119.102), 26:02) 2168 Os | QU sete | eee | _ 2 ene eae ee | Papers eae a eee 20. 7 19.7 
ORD EC K Suen eee es 7..2/| 24.9) |) 19.73) 223755 eee — | = = = ee eee ee ee |e Pilea) AD A 
GupeCksSeaa ne ae V7 24 S| QTAS LES Opal DOO eee a Uo ee ea | eae Per epee ge Dilee2, 19.7 
WMC CKS e yee menus 12, 49) | 25.60) 518% 5; | 20u De |i |. Sa eR aes NG ae | ee ee 10.27 | eee 
Sipecksmae ev ceene 147 23/0) DD Ga ON Ti | eee | > Nee ee ee er bry Jee ee eae 20.3 | 18.3 
Purplestraw (C. I. | | | 
No. 1915): | | 
DADE CK Sits tet alee oe She aA he Peelesetes = (ick OM 8 ic USEM S24 595 A OM S282 be e24.12 e222 alee oO 
Pay) OL 2G) ses) eta se cawiea| 'eeee leea Gree Ih aS ne Pe Sy oS 205551265 4 19S Tel e30) 2) 295 Os e2bn 2s As 5 
ANDO CK Ss aoe tees | ene te ye a | MER eae faces ee. = 2 Pp), GE PAG. | Pals 1b SARE SS G10) 7) PAG II 25,1 
SADE CK Sie ee Sek erent eee eeige {Re Set St ee ape ee | eS Sf 21. Se 26504)) Qi oles Sasamie20en| a eoso 
GsDeCkGeeue ase Re peer sat | eset ee Fue) ae race 2 RO PPG) | PO GAL GW Bile OS VBPA Ga 2, GB) ~ Ba 
TEpeCKce ase Ie pasece fei Se Ra | ag ES 22:0 | 2896 92252) Roo Sol. 4a? one 2046 
Sepecks= eee [OE GS sce | goa Petey Pe Reece ee oe epee | a 2452) | 29508152255) Soe2.olele 28505 |=e2050) 
! oI 
GRAND AVERAGE 
Rate of seeding (pecks) 
Items of comparison piewis 2 
Pat 3 aA eae) | 6 7 8 
Average of all varieties in all years_____- So ec a MN ay 22.3 | 25.5 | 27.4 | 27.3 Pe. ove) O80 
INC h yield 22a seis aE! Wy Eee eae ee 21.8 | 24.8 | 26.4 | 26.1 | 26.6 | 26.0 | 26. 0 


SMALL GRAINS ON ARLINGTON EXPERIMENT FARM If 


oa 


It appears that there is either a varietal difference in seeding re- 
quirements or else long-time experiments are necessary to overcome 
the effect of the experimental error. 

Table 9 shows the average yields of grain and straw and the bushel 
weights obtained from ‘different seeding rates with Pur plestraw 
wheat (C. I. No. 1915) for the 5-year period, 1919-1923, inclusive. 
Yields of straw as well as grain increased at the higher rates of seeding. 
The higher bushel weight at the 4-peck rate can not be explained. 
Ratios of straw yields fo grain yields also are shown. 


TaBLE 9.—Average yields and other data for Purplestraw wheat grown in rate-of- 


seeding experiments at the Arlington Experiment Farm in the 6-year period, 1919- 
1923, inclusive 


ataee acre 
yleldas Ratio of 
subs sac Bu&hel 
Seeding rate $+ — eae weight 
«Grain } Straw 
Bushels| Pounds Pounds 
PO TOROS iS yee ES ag ed RT a ay oe a eh ee Ee 22.5] 3,155 1:2. 34 58. 9 
ORD OC KS ue ee ey oe La LEE Sie a gee Rema | Ua eee edhe ON Be ERIO) e233 58. 8 
eb TOELEM eR er OS JO Rae 26.1 | 3,669 1:2. 34 59. 5 
DE C Kas een teeing sei te Rei Be eee EON Sewell 26.7 | 3,812 1:2. 38 59. 2 
LEY SOLEIL a ak PEE SINS at A ee 2, SD A a ZOU mo nuo, 1:2. 30 59.1 
HES CC kG Sore pe ttete et Sper ese ya ye ee tian We oS eA, | oe Ae Ween a Pld 3, 869 1:2. 36 59. 1 
ras] OLX OSs ME Ee ay es Od FS ae te ye ark Ny eRe ce aie mem Le 28.0 | 3,872 250 59, 2 


SPRING WHEAT 


Spring-sown wheat can not be grown profitably in the vicinity of 
Washington, D. C. Experiments with wheat seeded during March 
and April show that the crop does not possess sufficient vigor to 
combat weeds, rust, and adverse weather conditions, which often 
occur in this locality. In 1911 and 1912 attempts to grow spring- 
sown wheat resulted in the production of a few scattered heads each 
year. During the period es 1915 to 1918, inclusive, Marquis 
wheat was spring sown either in twentieth-acre or fortieth-acre plats. 
Yields of Marquis and of fall-sown Purplestraw wheat (C. I._No. 
1915) are shown in Table 10. In each of the four years the crop of 
spring wheat was poor, the 4-year average yield being 6 bushels, as 


compared with 35.9 bushels from the fall-sown variety. \3 
a 
TABLE 10.—Yields of spring-sown Marquis and fall-sown Purplestraw wheats = 
grown at the Arlington Experiment Farm, 1915-1918, inclusive az 
= 
= 
Acre yields (bushels) = 
Variety esr ake [Ss 
6 | | LA Ver= 
1915 | 1916 | 1917 | 1918 ee 
VRAIS S DIT SSO were ea te gt ea ei ee LS Oe Us 8} 4,2 Heal 2 6.0 
tM plest raven al lusOw:Meecen eresie ee Nt oe ee ee 31.4 Bey. I Dari 36. 3 35. 9 


16 BULLETIN 1309, U. S. DEPARTMENT OF AGRICULTURE 
WINTER SPELT AND EMMER 


Winter spelt has produced high grain yields at the Arlington Experi- 
ment Farm, and the crop should be grown more extensively in eastern 
Virginia for stock feed. Winter emmer, however, has yielded poorly. 
The kernels of spelt and emmer usually remain inclosed in the glumes, 
giving the grain considerable bulk. The percentage of chaff to whole 
grain in the 1922 crop was 26.7 for Alstroum spelt and 28.6 for Black 
Winter emmer. The average bushel weight of spelt and emmer has 
been approximately 29 pounds, varying from year to year with the 
proportion of grain which threshed free from the glumes. Yields of 
grain, however, are figured on the same basis as oats, 32 pounds to 
the bushel. Annual and average yields of spelt and emmer are 
reported in Table 11. 


TaBLE 11.—Yvelds of varieties of winter spelt and winter emmer grown at the 
Arlington Experiment Farm in the 14-year period, 1910-1923, inclusive 


Annual and average acre yields (bushels) 


Crop and variety oe | Aver- 
1910 1911 1912 1913) 1914 1915|1916| 1917 |1918 1919 1920|1921 1922 1923 get) 
| 1923 
Spelt: 
Alstroum_.-...-.-.. 1773 82. 5 47. 5,73. 3/48. 1) 95. 8,76. 8/58. 5,100. 2/91. 9/39. $72. 9/45.257.177.5 68.0: 
DO Stee aS ae 3264 ____|45. 0.84. 1/46. 2/100. 6 69. 0165. 0) 91. 9/87. 7/49. 070. 8/50. 166.986.6 70.2 
baie s< eee 1772 80. 0 42. 274. 9150.6) 91.075. 554.4) 96. 3/78, 8138/3] x0:4| se  eee 
White Bearded | 
(Senvia) =a 724 53. 4/38. 2/70. 04. 3) 81.765. 268.5, 85.6163. 9/44. 4 68. 9/66.266.977.7 64.8 
Emmer: | 
Black Winter-___-- 2337 32. 2 11. 0 28. 8119. 2| | 13.6 19. 130.0, 47. 2/25. 9|10.8, 4.9}10.019.224.5 203 
Wihites: Bie res S628(5— 2/Aeo |Pee 6. 3114. 5] 16. 913. €1 4.8) 5.4]. |p 


Difficulty has been experienced in obtaining a good fall stand of 
spelt and emmer in years of light October rainfall; but the spelts 
possess strong tillering ability, and yields of more than 70 bushels 
have followed estimated spring stands of 65 per cent. Growth in 
fall and spring is slow, especially that of emmer, which is the latest 
maturing crop grown in the varietal experiments. 

Two strains of Alstroum spelt (C. I. Nos. 1773 and 3264) and 
White Bearded spelt have been grown continuously for 13 or 14 
years. Alstroum spelt is awnless and a little later in maturing than 
White Bearded. Alstroum (C. I. No. 3264) has produced the best 
yields, the 13-year average being 70.2 bushels as compared with 64.8 
bushels from White Bearded. Black Winter emmer during the same 
period yielded at the rate of 20.3 bushels per acre. 


TABLE 12.—Average agronomic data recorded for the two varieties of spelt and one 
of emmer grown at the Arlington Experimeni Farm in the 14-year period, 1910- 
1923, inclusive 


| ae a | Acre yields pores 

: 5 iE ate of | F ushe 

Variety | No. | maturity | Height weight 
| Grain | Straw 

Spelt: _ Inches Bushels | Pounds | Pounds 

Alstroum. Be sea ee see sa a sese ees Heat e ede ee ! 1773 | June 24 46 69. 1 3, 292 28. 4 

BeardedvWanter:= 52-55) a ess See a ee | 1724 | June 23 | 48 64.0 | 3,327 29.0 


Emmer: : 
BTA CK Win Gels ee ere = ene ee 2337 | July 2 47 21.2; 1,740 29.7 
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Agronomic data for spelt and emmer varieties 


emmer. 


Fic. 5.—Heads of winter emmer and winter spelt grown at the Arlington Experiment Farm. Left 
to right: Black Winter emmer, Alstroum spelt, White Bearded spelt 


WINTER RYE 


Rye varieties and strains have been grown in the varietal experi- 
ments since 1911. As rye is generally cross-pollinated, a varietal 
experiment can not be conducted satisfactorily unless new seed of 
each variety is obtained annually from localities where it is isolated 


are presented in 
Table i2. The straw yield of the spelts is less than that of wheat 


and rye but more than that of oats or barley. The stiff straw of 
the spelts has prevented lodging in all but the most unfavorable 
vears. Figure 5 shows heads of representative varieties of spelt and 
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from all others. The rye seed used at the Arlington Experiment 
Farm has been obtained from the varietal plats, and no doubt con- 
siderable intercrossing has occurred. To reduce natural crossing 
between the varieties, the twentieth-acre plats of rye are interspersed 
among the plats of wheat varieties so that the distance between plats 
of rye varieties is 80 to 90 feet. To guard further against crossing, 
early and late rye varieties are alternated. The period during 
which a variety of rye blooms is so extended, however, that even 
between the earliest variety grown in the experiment (Abruzzes) 
and the latest (Rosen) there is opportunity for some crossing to 
occur. Flowering notes for three varieties in 1921 show that 
Abruzzes bloomed from April 16 to May 7, Von Riimker from April 
22 to May 8, and Rosen from April 26 to May 21. A similar over- 
lapping of the flowering period was recorded in 1922. The oppor- 
tunity for natural crossing between Rosen and Abruzzes is not so 
great as the dates of flowering indicate, because the extremely late 
dates in each case represent the flowering of the spikes on the smaller 
and later tillers. 

Rye usually has produced high yields. As in wheat, low yields 
occur when spring rainfall is heavy. Yield data have been obtained 
on 21 varieties and selections for part or all of the period from 1911, to 
1923, inclusive. Annual and average yields of 19 of these are shown 
in Table 13, two salections having been discontinued in 1913. The 
average yields of varieties grown during the 12-year period 1912-1923, 
show Abruzzes (C. I. No. 40) in the lead with 36.9 bushels to the 
acre. This variety grows rapidly in the fall and early spring and 
produces a fine quality of straw when lodging does not occur. 
Rimpau, a rye maturing a few days later than Abruzzes, ranks second 
in the 12-year period, with an average yield of 35.3 bushels. 

In 1915 the Von Riimker ryes, imported from Germany, were 
added to the experiments. One of these, Von Riimker No. 2 (C. I. 
No. 133), leads in yield for the 7-year period 1917-1923, inelusive, by 
3.4 bushels per acre, having an average yield of 41.2 bushels and out- 
yielding all 12 varieties in four of the seven years. It was classified 
in 1915 as a green-seeded rye, but at present approximately 30 per 
cent of the kernels are brown. 

St. John, a Swedish rye, ranks high in yield for the 7-year period, 
1917-1923, inclusive, with an average of 37.7 bushels, 0.1 bushel 
less than Abruzzes (C. I. No. 40). Both Von Riimker No. 2 and 
St. John are from five to seven days later in maturing than Abruzzes 
(C. I. No. 40). 

Rosen rye, which has been grown during only five years, has 
produced good yields. Its average yield is 33 bushels, as compared 
with 34.7 bushels for Von Riimker No. 2 (C. I. No. 133) and 32.4 
bushels for Abruzzes (C. I. No. 40) in the same period. 

Leaf rust appears to be general on the rye varieties and especially 
on Rosen, the leaves of which are still green when the epilleriae is 
at its height. Another plant disease not common at Arlington Ex- 
periment Farm was present in Rosen rye during 1922, when about 
50 heads of loose smut were observed. In 1920 a few smutted heads 
were found in Rimpau rye, but since then none had been noticed on 
any variety until 1922, though an annual search has been made. 
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TasBLE 13.—Yields of the varieties of winter rye grown at the Arlington Experiment 
Farm in the 13-year period, 1911-1923, inclusive 


Annual and average acre yields (bushels) 


chee Cae | | 
Variety No. | | | | 
. /1911)1912}1913)1914 1915 1916 1917 1918 
| 
IAD TUZZiOS Sas eres ope aN 40|____|34. 6/37. 9)35. 2;39. 9 30. 5/51. 8/51. 0 
Abruzzes selection_______-_-__-_- | 40-M 2-2 |= - 2222 |e 3 97 91298150: 8/43: 8 
Arlington Winter _______________ M27onG! 32402090 |4 led eae eee ees ee 
Giantewinten. 225 sae. ko ae 30 21. 7/37. 4/36. 336. 1) -___ 21.6 47. 2/48. 5 
HD) QS eae = See eels, See ie 30=2/23. 8)23. 9/29. 5}35. 7|--_--|_---!----|---- 
Penis seek in aie ye ey 138)... _|32. 0/34. 3/26. 830. 019. 5/50. 4/44. 8 
Ini vineiplexsee. = faites Ate ae Seek ae See Eee aie ee |_ S SR ees ee 
Viel T1@ Lice ae Die cape pe ee NE | 984/12. 3/37. 7/21. 4/34. 5.46. 1/36. 055, 1/33. 5 
Mex Cane = ale rk eee 108/14. 3/35. 5/28. 231. 8 37. 5 34. 8 54. 3/37. 3 
| SSpUSOY OLe UI wi ck hee Sead Wy Ape Adee 126) 22. 3/33. 8/25. 7/35. 5 40. 6 24. 8/51. 8/43. 8 
ROSE Rese 2 a ees Seater eR 195 Seen Se Saha. S| see ees eee 
SILT Gye ee eS i ae Te 43) 590180) 636s idoeo|5 = =| Eee eee 
SU OM Meteora ee ae eee ae 1B) BS Ss aee ees |____|33. 7/18. 8|58. 6/39. 4/33. 7 
Wil rom ae Bees ae eee alae ee 128-1)24. 3/21. 6/27. 238. 6,41. 5 21. 2/49. 3]/43. 0/32. 0) 
WVOrar TRA van ieye INGOs he see S| NR eee _---|32. 9 31. 3/59. 0/38. 3/12. 3 
Von Rumker No. 2.___-___-_____- LBS ese SS eel _- 149, 9). 162. 5)5251)17. 5/4 
Mose Cent Eee Be 1b) eee Bae ~.|44, 5:__-_|63. 2/37. 5 
19) yk Ee Seat Oe a Bax oon Te (A eel Re ced -.--|35. 4,15. 860. 0/39. 7 
Wiiniieiiee ere hoes Oke ee e208 Eerste Sys SE Ra coe ek 6 


Diag | cise enna |e 
10: 6 eee ee ea | 
30. 6124. 2/24. 3/32. 5 14. 7.37. 7/-_._s 


1919 1920/1921 1922 1923 


34. 1135, 5126. 7/24. 1 41. 5 
19. 1 18. 0/14. 033. 935. 9|___ 


17. 1/25. 5/35. 6 29. 5 33. 0:33. 
28. 0 33. 9)37. 7/29. 0 38. 9: 
32. 5/36. 4/32. 1/27. 0 37. 2) 
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Data were recorded in 1921 and 1922 on the number of spikelets 
and the percentage of seed set on 90 to 100 heads of each of the two 
varieties, Rosen and Abruzzes. The data for the two years show 
that Rosen produces on the average 37.2 spikelets to the head as 
compared with 34.5 for Abruzzes. The latter variety set the higher 


percentage of seed in 1921 and Rosen in 1922. 


It is 


probable that 


this character is more dependent on external factors than on varietal 
differences. On the average about two-thirds of the flowers set seed. 

The quality of rye produced at the Arlington Experiment Farm, as 
judged by bushel weight (Table 14), has been poor. Rosen is especially 
low in bushel weight, and Abruzzes (C. I. No. 40) is of much better 
quality. Lodging has reduced the bushel weight of the ryes. Table 
14 shows other agronomic data obtained on six varieties of winter rye. 


TaBLE 14.—Average agronomic data recorded for rye varieties grown at the Ar- 
lington Experiment Farm during the stated periods of years 


2, | Date of— Acre yields 
Variety and period c. a | Fall growth 1 Tae —| Height 
Heading |Maturity | Grain | Straw 
1912 to 1923, inclusive: | Inches | Bushels| Pounds 
EAD IZ ZCS orem eye 40 | Heavy___._-_| May 4] June 17 62 36.9 | 4,069 
Tivieira 0 fis open st 34 | Medium May 8} June 19 63 BoE 1 Ih ah Cp 
Jeyhoay oye bbe ee ee tas 126 |-Light_...____| May 91] June 22 63 35.3 | 3,872 
1919 to 1923. inclusive: | 
PAC IUTZ ZO ae gti ae 40 | Heavy--__-_-_- May 2] June 15 63 32.4} 3,904 
St eviOhin==staeee ae SS SON ae te es May §8| June 20 65 Sool eae LOT, 
Von Riimker No. 2____- Sle do. isnss May 10 | June 22 63 34.7 | 4,890 
FROSC ie saereain ss se 195 | Very light___| May 9 | June 23 62 33.0] 4,168 
IGN eKo) tose oe ae ee 34. Medium____| May 7 | June 19 64 31.7 | 4,141 
TRH ga OSH DT ata Sele ei NAG AG FAM FS. == May 6] June 21 66 33.5 | 3, 868 


Bushel 
weight 


Pounds 
52.7 
52.8 
4) 


or 
or ! 
NNwwwec-l 


1 Data on fall vegetative growth are for the period from 1919 to 1922 only. 
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WINTER OATS 


Winter oats have been produced successfully on the Arlington 
Ixperiment Farm. ‘Though the data available for a comparison 
of fall-sown and spring-sown oats are limited, they indicate that 
spring sowing is much more precarious. In 1911 and 1912 spring 
oats were grown in nursery rows. ‘The 1911 crop was practically a 
failure, but in 1912 some varieties produced. good yields and others 
failed. The Burt, Sixty-Day, and Early Champion varieties and 
several selections from hybrids grown in tenth-acre plats in 1913 
produced low yields. The average acre yield of all varieties of 
spring oats in 1913 was 13.5 bushels. 

Fall-sown oats have been grown in the varietal experiments since 
1911, and in only 2 of the 12 years (1912 and 1920) has the average 
yield of all varieties been materially below 40 bushels per acre. 
The 13- -year average of all varieties is practically 47 bushels. In 
1912 a minimum winter temperature of —13° F. was recorded in 
January, and severe winterkilling of the oat varieties resulted, re- 
ducing the average yield in that - year to 13.1 bushels. The second 
failure of winter oats occurred in 1920, when the average yield was 
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Fig. 6.—Diagram showing the average yields of the principal varieties of oats grown at the Ar- 
lington Experiment Farm during the 8-year period, 1916-1928, inclusive 


14.5 bushels. The lowest temperature during the winter of 1919-20 
was 2° F., yet injury was severe; although the temperature was not 
extreme, the period of cold weather was more extended than usual. 
Spring conditions gave the oat plants little opportunity to recover, 
but favored a heavy growth of dog fennel. 

In the winter of 1917-18 it was shown that zero weather alone 
does not necessarily cause the failure of fall-sown oats. Minimum 
temperatures ranging from -2° to —7° F. occurred in December, 
January, and February, yet the average yield of oats in 1918 was 
almost 53 ene per acre. Again in 1921-22 a minimum tempera- 
ture of —2° F. was recorded, but the small grains were protected by 
an Rate heavy snow and no winter injury was observable. 
Yields of the oat varieties are shown in Table 15. Varieties grown 
three years or less prior to 1915 and then discarded are not included. 
Yields of these varieties were reported in Department Bulletin No. 
336. The highest yields of winter oats were produced in 1914, 1919, 
1921, and 1922. 

Two of the varieties of fall-sown oats, Winter Turf (C. I. No. 4381) 
and Culberson (C. I. No. 273), have been grown each year during 
th el3-year period, 1911-1928, inclusive. The 13-year average acre 
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yields of these varieties are 50.7 and 48.4 bushels, respectively. In the 
8-year period, 1916-1923, inclusive, five distinct types of oats are rep- 
resented, viz, Winter Turf, Culberson, Dwarf Culberson, Fulghum, 


Fic. 7.—Heads of four winter-oat varieties grown at the Arlington Experiment Farm. Left to right: 
Culberson, Winter Turf, Fulghum, Aurora 
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Fig. 8.—Winter Turf oats (C. I. No. £41-4), at the left, and Hatchett oats (C. I. No. 838), at the 
right, at the Arlington Experiment Farm in 1922 


and Aurora. Agronomic data for these strains are presented in Table 
16. Figure 6 shows graphically the average yields of the principal 
varieties during this 8-year period. Representative head samples of 
several varieties are shown in Figure 7. 
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TasBLe 15.—Yields of varieties of fall-sown oats grown at the Arlington Experiment 
Farm in one or more of the 13 years, 1911-1923, inclusive 


Annual and average acre yields (bushels) 
Cul | | eee AV 
_ Group and variety Non | erage, 
'1911/1912'1913)1914 1915 1916/1917 1918 1919 1920 1921 1922/1923) 1916 
{ ; | | to 
eee | eed Rese iges 2 | 1923 
aS | etd Es pes 
Winter Turf: 
Winter muri eS ee 431 29. 4 25. 3:40. 0/61. 9 69. Q)51. 6.59. 145. 4:68. 3/21. 4,73. 5/57. 0/57. 4) 54.2 
Winter Turf selection_______ 274-20 26. 3 20. 7/46. 6/64. 4166. 6;40. 2/48. 8 39. 170. 0/21. 6.62. 8)____|____|_____ a 
Winterthur ore 427 36. 3 18. 7/40. 0/67. 2:75. 4/55. 3 53. ees ee aay SMe as = I |S pee 
EI orf Ae 435/345 DAS 735s 9 OAL Oi ncd eee | eee | eee | eee erm a 
Winter Turf selection_______ 4S =4 |e aaa | 2 ee alee \63. 6 67. 9.60. 6,76. 5/21. 0.86. 9/62. 4/61. 3) 62.5 
(0 es yep See ana ae ee eee 1-4 |S ee = jee | See 63. 3 65. 0 53. 4.82. 9) 8.9.98. 7/59. 6\63.4) 61.9 
Doe Sie ere 741-09) Ne eee | eee 547/57. 2149, 9) |e le ee ae ea 
Pots he. See 195=1|Pseaees| 5] ee eee 55. 6/53. 5|----|----|____ (Bites ae i | aaa 
DO nee. eae eee eee 195-10) See eo). a es eee Sara 5620) Seo | eee Seems 9 es 
Stace Shares oe 400-5]. Sah | a dE Sati | Seatett ak ee eee 
Culberson: | 
Culberson see eee eae 273/40. 9:19. 5 33. 5/54. 6 51. 0 38. 9/57. 6.57. 0)71. 6/19. 7/67. 3/53. 2:64. 5| 53.7 
Culberson selection_________ 273-1949. 4/24. 5 31. 9/58. 5/48. 4/27. 5/55. 4)____|____|____ ee ens S| eee 
Ons er aes 651/42. 8) 4. 7/19. 7/49. 3)44. 1)____}____!____ eee eee eee eee a eee 
D0 See!) Fee ees A (203114 | |ee eeee eee |29. 0/50. 3 55. 0/73. 8/18. 8 58. 1/61. 3.62.5! 51.1 
i) Osis Sree Be ee 273=1=10| See Ste*| Saleen eee 34. 7 36. 0 57. 8,66. 2 17 0166, 0) sale ees 
Oat eee ee ae ee 213—1520 |S = ee ee ee pieces eS je Oa ees eee eo 
Dwarf Culberson__________-_ (C48 | eer es tal ee ee 25. 2 53. 8 53. 6 64. 6/16. 3/45. 1/68. 9152.1) 47.5 
Bicknell: | | 
Bicknell eases Se eS 206/33. 1) 4. 7:36. 6/59. 1/30. 5 39. 7/51. 3/45. 5)____|____ | peed eee [eaeeleen a 
Bicknell selection___________ 206-3/38. 8 10. 4/49. 8/57. 615. 3!_-__|___- ieee ieee aes ees ee ee Sees 
Cp ae oe eee Cae ees 206-7/40. 0)10. 8/46. 6/53. 5/27. 5)-.--]----|_-__|____|__-- ess ee aes Bors 2 = 
DOLE Settee ee 206-10/40. 0} 2. 8) __--|53. 0/39. 6:30. 5/48. 2)____|__-_}___- Wed [eee | Besar oe 
Dore + SR eee Se oie 206-155 enemies =| 123 eS (are ea 72. 5|15. 0/70. 469. 8/70. 3'-____- 
DOs 5c ene eet 206-151|_ = |---| 2 deen es aces a a(S) eee gleaesleas ee 
Red Rustproof: H | 
Red Rustproof selection ___- 518-3/63. 1) 5. 9.43. 4.61. 9 38. 6/23. 5 45. 4/64. 8/55. 2)____ 55. Bj eee ee foi cte x 
Dose es eee DaG"1|weeelne | = 3) eae 130, SiG: Tb1. 5[ceslees |e elke Salle ene 
AVON ae 2 Seeaore wher is 459-10] ceed es he | el ee 127.8] 185.8 cece] Boss] Ga See a a 
Turkish Rustproof__________ 35 C= 17 | a ey = cee ee 13S Die a | NS ae |e | ee | ee oa ae 
Red Rustproots eee 1S15|ee ee ee pees el [ees | |e hey | Se | see 1 3049] 6249/4084 eee 
Fulghum: liga] [seal ee 
Hal shut sso rr ee eee 600] seal ea 2 | che leet as | ONG jeter cera | ca oe |e ee 
ID One Se ieee aegis LOS) ces eet SS 159. 5.37. 4:27. 8 41. 4/53. 9/70. 6 6.6 43.468. 7/66.4 47.4 
Kanotates Ss.8 ec See wee 30/2 ose Se Fee Fre pees ts xt [ee | eee eee aa ORS GSa Olea 
Miscellaneous: | 
PACT OT Aetna se eee $311 eels 8 81. 3 29. 4:38. 6 26. 3.53. 166. 0/11. 8.67. 6156. 0:66. 1) 48.2 
Hatchet tere ee $38 \=-— 2 =eee ee (es 8 oe eas |____113. 6/59. 0/59. 9/65. 4)__=-_- 
Ferguson Navarro---------- 966| Esse | 5 eee rei | eee Rees S ae eee Es ed Sa COR rar ee 3 
Ru aura eee re eee COM Sas al 2B 258 BO hee rel eee eee (Saas Ses | Soren 


The Winter Turf group is outstanding in yielding ability on the basis 
of the averagesshown. In the 8-year period, 1916-1923, inclusive, two 
pure-line selections from commercial stocks of this variety, C. I. No. 
435-4 and C. I. No. 541-4,’ produced average yields of 62.5 and 61.9 
bushels, respectively, surpassing unselected Winter Turf (C. I. No. 
431), the next highest yielder, by 8.3 and 7.7 bushels, respectively. 
The bushel weight of these two selections is low (Table 16) as com- 
pared with C. I. No. 431, but the increased yield more than offsets the 
lower bushel weight. Plats of Winter Turf and Hatchett (C. I. No. 
838) oats are shown in Figure 8. 

The Winter Turf oat is a late, slow-growing, narrow-leaved variety 
with a rosette habit of fall growth and is inclined to tiller freely.® 
At heading it normally shows a tall and heavy growth of stems and 
leaves, and in wet seasons lodging is common. The kernel is plump, 
grayish white, and often distinctly striated or striped. 


7 These selections were made by C. W. Warburton in 1908. ; 
8 For a more complete description of fall-sown oat varieties at Arlington Experiment Farm, see U.S- 
Dept. Agr. Bul. 336. 
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The Culberson oat, which matures about five days earlier than the 
Winter Turf, has produced consistently good yields except in the years 
when all varieties failed. Other than its earlier maturity it appears 
to have little to recommend it over Winter Turf. It produces a good 
quality of grain, which is usually white, although some strains are 
brown or black. Dwarf Culberson, a pure-line selection made by 
Prof. C. A. Mooers at the Tennessee Agricultural Experiment Sta- 

ion, grows about 10 inches shorter than Culberson and ripens at 
least three days earlier... The quality of the grain is better, but its 
average yield is considerably below that of Culberson (Table 16). 

The earliest fall-sown oat grown during the period, 1916-1923, 
inclusive, is Fulghum, which matures two weeks earlier than Winter 
Turf. Fulghum is a broad-leaved type which makes a heavy vege- 
tative growth in the fall and for this reason is likely to winterkill 
in years of low temperatures. The grain is plump, reddish brown in 
color, and of good quality. The plants are several inches shorter 
than those of Culberson or Winter Turf at maturity and are not so 
likely to lodge. In favorable seasons Fulghum has produced high 
yields, but its 7-year average is poor. Aurora, an early yellow pure- 

_ line variety selected at the Arlington Experiment Farm, matures. 
with Dwarf Culberson and has yielded shghtly better than Fulghum. 
The kernels are very plump, the 7-year average bushel weight being 
34.9 pounds. Aurora has strong, stiff straw, but has been especially 
susceptible to smut. 


TaBLeE 16.—Average agronomic data recorded for seven varieties or strains of fall- 


sown oats grown at the Arlington Experiment Farm during the 8-year period, 
1916-1923, inclusive 


| Date of— Acre yields 

} 
Variety | Ce er Height eoiete 

| Heading Maturity Grain | Straw | 
| | | | Inches | Bush. | Pounds | Pounds 
ANH PGR) od MUS Coc ee ae ee ee 431 | May 31 | June 27 42 54225606) 33. 5: 
Winter TLurkselection==- 2 2 22 435-4 | June 1 |__-do____- A262: Dale ooe 31.6 
1) OM iene ee eine ee ee ee Eee j41=45 | eed oe | Gores] 43; 61.9 3, 176 | 31.5 
CBI CES0 eee ee 5 7973- | May 23 | June: 22 | AD) | 585712, 688 32. 3: 
Dwar Cul bersonee ere eee 748 | May 22} June 19 | 33 47.5 | 2,007 | 33. 2 
ANOS a2 Sy 2 Se See ee 708 | May 17 | June 12 39 47.4 2, 266 | 32. 6: 
SAE. Rae eat ee See | 831 | May 22} June 19 40 48.2} 2,178 | 34. 9° 


Various strains of Bicknell and Red Rustproof have been grown in 
the varietal experiments at different times. The yields for the 8-year 
period, 1911-1918, inclusive, show that Bicknell averaged 37.6 bushels: 
and Red Rustproof selection (C. I. No. 518-3) 43.3 bushels, as com- 
pared with 47.7 bushels for Winter Turf (C. I. No. 431) and 44.1 
bushels for Culberson in the same period. 


WINTER BARLEY 


The best variety of fall-sown barley has produced acre yields. 
shghtly more than those of oats but sear ably below those of rye, 
wheat, or spelt. Winterkilling or winter injury, as in oats, is often 
a limiting factor in determining the yield, poor yields usually follow- 
ing winters with low temperatures. Covered smut (Ustilago hordet) 
and loose smut (U. nuda) are common at the Arlington Experiment 
Farm, and when the barley seed is untreated the loss often runs as. 
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high as 10 per cent. Treating with formaldehyde or hot water has 
been practiced following years of considerable smut infection. The 
treatments, though controlling the smuts, have not been satisfactory 
because of the lowered germination due to the treatment. Spring- 
sown barley was grown only in 1915, when the acre yield was 4.2 
bushels. 

In the varietal experiments 42 varieties and selections of barley 
have been grown from fall seeding for three or more years. Several 
of these have been spring varieties which have proved unadapted to 
fall sowing because of winter injury. | 

The annual and average yields of 36 varieties and selections of 
winter barley grown in all or parts of the 14-year period from 1910 to 
1923, inclusive, areshown in Table 17. Varieties grown three years or 
less previous to 1915 and then discarded are not included in this table. 
Yields of these varieties are reported in Department: Bulletin No. 
336. ; 


TaBLe 17.—Yields of varieties of winter barley grown at the Arlington Experiment 
Farm in one or more of the 14 years, 1910-1923, inclusive ! 


| Acre yields (bushels) 
| | 
C 1 | | | Average 
Class and variety [174° | | | 
1910/1911)1912 19131914 1915 1916) 1917/1918)1919|1920 1921 1922 1923} 910 1916] 1911 
| | to | to | to 
| pees 1913/1921 1921 
Six-rowed hulled: | 
BeNG 21] O18] a ee SMe aa SOG ESAT SISS HO | ZS eZ. £3 ye | elses a ue Dm ee |e ef | | | a 
Argentines sous) 223\ 5222 |2 | LB 2) MGM Seog) 20H Bec) | a a en eee gaia erst 
Arlington Awmless 21-702) 2553) 205 5 lilies 13 | 20 5 ign S| eee ep eee eben ape | a et FnpnDeuacete | ee ma 
Black Russian S225 O5| a2. se = | ee in aatees AG 212 BARA iT e122 oy ees (ae Bees eh re ies esac ks a 
Canada Winter - __-_- (8) Sa OL Biss OP ieee See ee sp 2) AT Se al ed ec ane ca 
@artouch=] 4222 esnna INO) A ee Se i es (Es I. De a aS IBY, ets SHO AUN), PA Bz ta | Ay Se ee Es 
Cusadoeeareasieone 895} ____]18. 9/30. 5/28. 8/29. 2/27. 2/44. 8/39. 2/32. 5/25. 8/13. 7/21. 2)___- seen PRL DAs @ 
leche assent es 1263/2222 55 ose cs ae | 7.012455 es ee Ben et ese |S an lhe 
Greece mn wie inn ans DD A SAN ere ata ae aa ges 139. 0149, 4/34. 4/32. 1/29. 0}10. 9/23. 2)____|___=|_-_-}29. 8!____ 
Fane RiVerRsaee naa QUGS) ose ae ee 145 5144 9 525813 12229122208) 2oo0| SO e|\4lent leas st) pee 
Ielvarypy cial niet DUG )o eee) ee oe ee 417133. 213865 012059124572) 9822); ON? eee ee a eee P2723 Ue ie 
Nakano Wase__-_-_--- TBA OT EE 139561302 W136) 3.0) n46s 2) Aaegi Dad 20s 4 len eet elt) eee 
BD) OFS Eee nie ZAG Gee) Se ees leer (aa 37. 5/45. 3| O 136. 7/12, 3/16. 4/36. 7/45. 1]... =|24. 7)____ 
IB) OE ai Lea aa DAWG A: Sion leona ee Soe Peas ae a |32. 0/39. 7| 0 (40.0 4. 4/21 Oj=ses|se eles D2nO te 
Dols ceria BUGS. wae ie ae (a aa: 36. 7144: Ossie areas ols See 
INI viene 0t oe ene ee CYA ee (eee (A | Ram DR OES COe elnaeeal| eeets s Sle [Sa eee 
JANG U0) Baa OE Nie aT Sia COO) feet bet saat 132. 5/21. 9/37. 4/48. 5/44. 4/30. 7,19, 3'25. 1 23. 8/32 Bile BY.) aera 
Pontius 3 ea as (llexen| 100 Claas [a ae 5958 325813262271 an eee eee ees sees eee 
Serviane eo) ves Cu REE Sse [oes | Sh 0 eases Baan ee tia bee Wore na Pons 
Scottish Pearl______- PATE Mes sea Se ___-|36. 0 32. 3/22. 4/33. 6/46. 3:30. 0/31. 5 24. 4/28. 9,20. 4/47. 3 ___-'32. 5)____ 
Squarehead Winter_| 252)____|____|24. 2180. 8.27. 7)____|____, SLOT O29 e Salas Sl Ga 7 ears eee ct ok eae |e 
Szechyyambsseoe amas HR Lee pee al aaa SA Mr S22 (0) caer eee pene SR Ta [pet ee Pas Oe eee 
Mellisre whee scene IPP IS SBA IST) GRIME os | ENE le Sealieeae a arses aes bade ashe bach 
Menke wis ree ee hia 646] ____|18. 3)__-_/39. 6 32. 1/21. 8/46. 7/50. 5136. 7/29. 4 ____|17. 9.34. 5/54. 7 ---_)-_8- ey 
Tennessee Winter 2__| 257/23. 4/15. 0:35. 3/21. 7 30. 7/35. 1/40. 1/41. 9/33. 6/31. 1 21. 3/22. 9.32. 2/38. 9 23. 9 31. 8/29. 9 
Texas Winter ______ 54/285, 6) 22: 8126. 2/22 22.18) 2 es A AS TNA leche rrs |r eo ce ae eae) () eal 
Union Winter______- [S83)o ec. Vt Oe, 1445 SIME Ae a) eo ae eos 
AVA: Caltrain papal Vi G48 145558 (LS y Al Oi DR e AO 4 | 25S | IRS ES a) og ete | Beets cee | 
Wisconsin Winter__- 2159/14. 3,15. 4 25. 531. 4 33. 533. 8/42. 9/39. 6,42. 5/39. 8 14. 6/27. 4 50. 1/58. 3 21. 7 34. 5/31. 5 
DOs cia Se ae DANN Sir sie se Wiese IN AeA Sh te Me Pec NP SSR) 245 2A hcl A O seo paler ecm sear 
‘Two-rowed hulled: | | | | | | | | | | 
laleyanng es ee Sa 28-7] 2657) PASS) US aM erates 5 Se ea ee pe ce () ee | ea 
INIGS ONE NT ea kee 647)____|15. 9 12 3/24. 0 24. 8|___- Ep ca (at Seat er a ges gle EIS 2 pc pore seks oats ec 
Omar es Geass Be eee 898|____|____|____|25. 025. 6/44. 5/37. 1133. 7/35. 9124, 2). |__| Je otal a eae SSeS )2 22/5355 
Opel e ie ess oe ea Pe ea i Fe fe | We PN SN ss USK, SCAR HII SINS) OBS cy OS ll ee fe: Se 
Pedigree Chevalier =-/156)14 6)36./9) 7. 2)U4..6) 55. |_ © 2 ee eee | ee ee ees eee eee 
x peaunals ak See | 187/20. 8) 8.3 15. 7/25. a | 5. 3/30. 5 29. 6/20. 7/25. 0) 7.0) 6, 2)_-_- “Tage eee 
aked: | | 
Hansee Hull-less____| 703)____|30. 0 25. 7/14. 1 34. 1/21. 1/27. 4.36. 4) 9. 4/25. 0) 6. 0/19. al SS wpae20Ep 22.6 
| | | | | | 


1 Varieties grown three years or less prior to 1915 and then discarded are not included. 
2 Check variety. 
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Six-rowed varieties of barley have preduced the highest yields. 
Anew strain of Orel, a 2-rowed barley added to the varietal experl- 
ment in 1918, is now showing promise, having outyielded all varieties 
during the 6-year period from 1918 to 1923, ine ‘lusive. The 6-rowed 
barleys tee have yielded best are Wi isconsin Winter (C. I. No. 
2159), Han River (C. I. No. 2163), Pidor, Scottish Pearl, and Ten- 
nessee Winter. The Nakano Wase strains are awnless and have in 
certain years produced good yields, but their very rapid fall growth 
makes them hkely to winterkill, They were entirely killed in the 
winter of 1917-18, when the weather was unusually cold. Nakano 
Wase appears to be resistant, however, to both the loose and covered 
smuts. Plate II] shows typical heads of three varieties of winter 
barley grown at the Arlington Experiment Farm, and Plate IV shows 
several of the varietal plats of barley just at the beginning of harvest. 
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Fig. 9.—Diagram showing the yield of four varieties of winter barley grown at the Arlington 
Experiment Farm during the 10-year period, 1911-1921, inclusive 


Figure 9 shows graphically the yield of several varieties of winter 
barley during the period from 1911 to 1921, inclusive. 


TABLE 18.—Average agronomic data recorded for five varieties of fall-sown barley 
grown at the Arlington Experiment Farm during the 7-year period from 1915 
to 1921, inclusive 


| Date when— | Acre yields 
| 
Pee 5 AG e : Bushel 
Variety | No. ate Height i | Bale weight 

| ~ | headed | Ripe Grain | Straw 

| | Inches | Bushels' Pounds Pounds 
SREMMeSSEGa Wil Onan | 257 | May 10} June 7 | SO ee coal ea OL9 42.9 
WiuSeOlisimew interns sss. Pete | 2159 | May 14 | June 11 Shiela eee! 2, 417 42.6 
Shroud ayn Shas Se eee ee ee ee 187 | May 11 | June 7 35 17.8 | Taye) 43. 4 
PESSEO EE UE eS) eeeetene ae ee | 703 | May 4/| June 3) 35 | 20.7 | 1,611 | 53. 2 
ING an AN Vase ee (etaies Fn 3Re ls ae Pa cee | vx | 754 |.May 3 | June 1 | 34 | 26.3; 1,534 | 45. 7 

| 


Table 18 shows further agronomic data for five varieties of barley 
grown during the 7-year period, 1915-1921, inclusive. The early ma- 
turity of the crop is shown, ripening in sufficient time to harvest before 
wheat or oats. Nakano Wase is an especially early barley, usually 
ripening about one week before Tennessee Winter. Wisconsin Winter 
matures late, but produces very high yields. The bushel weights of 
all varieties except Hansee and the Nakano Wase strains have been 
low, owing to the persistence with which the awn remains attached 
to the lemma. In certain years this condition is much more pro- 
nounced than in others, owing possibly to weather conditions about 
harvest time. The presence of the awns also causes difficulty in. 
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obtaining a uniform distribution of seed with the grain drill. For 
these reasons it is desirable to obtain a high-yielding winter barley 
which is either awnless or has completely deciduous awns. 


COMPARISON OF GRAIN CROPS 


The average acre yield of the leading variety of each of the fall- 
sown cereals during the 13-year period, 1911-1923, inclusive, is shown 
graphically in Figure 10. The high-yielding ability of spelt is notice- 
able in comparison with barley or oats. Rye and wheat produce 
more grain than spelt when deduction is made for the chaff of the 
latter, which continues to inclose the kernel after threshing. 


FORE YIELD, POUNDS 
Q 500 7000 4500 2000 2500 


AIL STROWM SPELT 
C./. NO. F2OF 


ALARA LS IRS 
N0.FO 


PURPLE STRAW HHLAT eg 
C./. NO. 19/15 


WISCONSIN PUINTER BARLEY 
C.1.NO. 2159 


WINTER TURF OA97S 
C./.NMOF3/ , 


SLACK MINTER LHIMER pee 
C4. NO. 2IB7T 


Fic. 10 —Diagram showing the average yield of the leading variety of each of the fall-sown 
cereals grown at the Arlington Experiment Farm during the 13-year period, 1911-1923, 
inclusive 


SUMMARY 


The experiments here reported were conducted on the Arlington 
Experiment Farm, near Rosslyn, Va., during the 14-year period, 1910— 
1923, inclusive. The farm is located 2 miles west of Washington, 
D. C., at an altitude of approximately 50 feet. 

The soil on which these experiments were conducted is a gray loam 
with a subsoil of brick clay, classified as a Keyport silt loam. 

The average precipitation for the 12-month period from July 1 to 
June 30 for the 12-year period during which rainfall has been recorded 
at the farm is 41.39 inches. The maximum rainfall occurred during 
the 12 months ended June 30, 1923, when the total was 45.75 inches 
and the minimum 37.45 inches in the 12 months ended June 30, 1917. 

The poorest yields of winter wheat occurred in those years when 
the total April, May, and June rainfall was heaviest. Low tempera- 
tures have reduced the yield of fall-sown oats and winter barley, but 
winterkilling seldom occurs in wheat and rye. 

Spring seeding of wheat, oats, and barley has not resulted in satis- 
factory yields. 

The beardless varieties of winter wheat have produced the highest 
yields. Varieties producing tall, heavy straw have not been high 
grain ylelders. Seeding winter wheat at the rate of 6 pecks per acre 
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has returned the highest average net yield. Varieties have responded 
somewhat differently to different rates of seeding. 

Winter spelt produces more pounds of grain to the acre than either 
winter oats or winter barley. Winter emmer has been a very poor 
yielder. 

Winter rye has given good returns. Abruzzes (C. I. No. 40) and 
Von Riimker No. 2 (C. I. No. 173) are the highest yielding varieties. 

The Winter Turf oat has produced the best yields. Two selec- 
tions, C. I. Nas. 541-4 and 435-4, are outstanding in yield. 

The 6-rowed barleys have outyielded all other types. Wisconsin 
Winter (C. I. No. 2159) leads in the varietal experiments. Orel, a 
2-rowed barley, has produced excellent yields during a 6-year trial. 

Winter wheat, rye, spelt, barley, and oats have all produced satis- 
factory yields. The varieties recommended for eastern Virginia and 
eastern and southern Maryland are: 

Winter wheat: Purplestraw, Potomac, Fultz, Poole, Shepherd, Fuleaster, and 
Mammoth Red. 

Winter spelt: Alstroum. 

Winter rve: Abruzzes and Von Riimker No. 2. 


Winter oats: Winter Turf and Culberson. 
_ Winter barley: Wisconsin Winter, Orel, Han River, and Pidor. 
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